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CHARGING SYSTEM 


GENERAL DESCRIPTION 





The charging system basically comprises an alternator/regulator assembly which generates current to supply 
the vehicle electrical system and maintain the battery in a charged condition. 


Two makes of alternator are used on the transit range, the models fitted are: 


Lucas 15ACR, and 17—ACR. 
Bosch K1—28A and K1—35A. 


The alternator is mounted towards the front of the engine cylinder block and driven at approximately twice 
engine speed by the same drive belt as the water pump. The alternator is secured by two pivot bolts and a 
metal mounting strap which also provides a means of adjusting the drive belt tension. 


All makes are machine sensed, meaning that a voltage regulator senses the output voltage and regulates this 


to a maximum of approximately 14 volts at all times. All models have integral voltage regulators, mounted at 
the rear of the unit. 


When the alternator is not generating current, a warning lamp illuminates in the vehicle instrument cluster. 


The alternator assembly basically comprises a fixed coil winding (stator), in an aluminium housing, in which 
rotates a shaft wound coil (rotor). The shaft is supported at each end by a ball race. Slip rings conduct current 
to and from the rotor field coils. Two carbon brushes bear against them. The diameter of the slip rings against 


which the brushes contact is small so that the surface speed is reduced to a minimum to minimise brush 
wear. 


The alternator is cooled by a fan mounted at the front of the alternator, behind the belt pulley. 





TR/31/100 


Fig 1. Two makes of alternator used on Transit 
A — Bosch K1—28A and K1—35A alternator 
B — Lucas 15 and 17 ACR alternator 
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GENERAL DESCRIPTION (cont'd) 





The 12 volt lead acid battery is mounted on the side of the engine compartment and is part of a negative 
earth electrical system. Different capacities of battery may be fitted depending on territory/engine size. Each 
type has a translucent case through which the electrolyte level may be seen. 


The battery electrolyte level should be maintained approximately 0,25 in (6 mm) above the battery plates 
otherwise negative plates not covered by electrolyte will oxidise quickly, rendering the cell useless. 


lf a battery is in a very low state of charge, the internal cell resistance will increase and terminal voltage on 
charge will also rise. As this terminal voltage approaches the voltage regulator settings, then immediate cut 
back of the charge rate occurs. In this case, the battery should be charged using a separate battery charger. 
See ‘Technical Data’ for notes on measuring battery charge, and charging the battery. 


It is not necessary to disconnect ‘battery cables before charging the battery but the following precautions 
must be observed. | 


1. Ensure charging is undertaken in a well ventilated room or garage, with the hood open. 
2. The battery charger must be switched off before its leads are disconnected from the battery. 


3. Never SMOKE OR IGNITE A NAKED FLAME near a battery which is being charged, as the charging 
process causes highly inflammable hydrogen gas to be given off. 


The following precautions must be observed to avoid serious damage to the alternator, battery or vehicle 
wiring. 


1. Always disconnect the battery earth cable before removing the alternator output lead as this is live at 
all times. 


Do not disconnect battery cables while the engine is running. 


3. When reconnecting the battery, or when using an additional battery as a starting aid, the battery live 
and earth cables MUST BE CONNECTED CORRECTLY, negative to negative and positive to positive. If 
the terminal connections are reversed, the alternator will be damaged. 


PRINCIPLE OF OPERATION 


The two makes of alternator work on a similar principle and generate alternating current {a.c) which is 
rectified by an internal diode system to direct current (d.c.) for distribution to the vehicle electrical system. 
The alternator produces alternating current by virtue of the magnetic field of the rotor moving relative to the 
stator. Current is supplied to and from the field coils via two carbon brushes. 


The alternating current produced by the magnetic fields is converted within the rectifier pack to direct 
current. The voltage regulator is an electronic device which maintains the alternator output at a maximum 
voltage of approximately 14 volts. | 


When the battery is in a discharged condition the alternator automatically charges it to an approximate level 
of 14 voits. When this level is reached the demand on the alternator falls and current output is reduced 
accordingly. The regulator controls the charging rate by switching the rotor field current in and out as 
required. 


a erent ce en TT 
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SERVICE AJUSTMENTS AND CHECKS 


CHARGING SYSTEM 





At the specified service intervals the following 
items should be checked. 


Fan Belt — Adjust 


1. Slacken alternator adjusting arm clamp bolt 
and mounting bolts, Fig. 4. 


2. Pivot alternator away from engine to tighten 
belt. 


a‘ tee as 
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Fig. 4. Alternator mounting 


3. Check that total free movement on longest 
span of belt is approximately 13 mm (0,5 in) 
applying normal fingertip pressure, Fig. 5. 


Alternatively, a belt tension gauge tool, 
similar to that shown in Fig. 5 can be used to 
measure the belt tension. For belt tensions 
refer to Technical Data. 


4. Tighten alternator adjusting and mounting 
bolts. 


Battery 
1. Check electrolyte level. 


2. Check general condition and charge. 





3. Grease battery terminals with petroleum jelly. Fig. 5. Free movement measured on longest span 


SPECIAL SERVICE TOOL RECOGNITION 


No special service tools required 
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SERVICE AND REPAIR OPERATIONS-CONTENT 





Also applicable to 
certain variants in the 
following model range 


CHARGING SYSTEM 





Described in this 


publication 
Contained in 
operation 
Transit ‘77 
Escort ‘75 
onwards 
Taunus ‘76 
Cortina ‘77 
Granada ‘78 


Battery 
31 211 Battery test 
31 214 Battery — remove and install 


x XX 
xX 
x X< 
xX 
x X< 


Alternator Type ‘A’ (Bosch) 

31 411 Charging circuit — test 

31 414 Alternator assembly — remove and install 

31 414 8 Alternator assembly — overhaul 
(alternator removed) 

31 474 Alternator brushes — replace 

31 484 Pulley — alternator — remove and install 

31 514 Regulator — remove and install 


| xxx xx 
bide | be 
nem be | te ix 
xxx x xX 
xxx «x xx 
KRM KX 


Alternator Type ‘B’ (Lucas) 

31 411 Charging circuit — test 

31 414 Alternator assembly — remove and install 

31 414 8 Alternator assembly — overhaul 
(alternator removed) 

31 474 Alternator brushes —replace 

31 484 Pulley — alternator — remove and install 

31 514 Regulator — remove and install 


x KKK KX 
x KKK KR 
x KKK KX 
xX KK KX 
xx KK OK 
x xX KK KK 





a 
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CHARGING SYSTEM 


SERVICE AND REPAIR OPERATIONS 





31 211 + #£BATTERY TEST 
Special Equipment Required: None 


Open hood, fit fender covers. 


2. Clean battery and check condition using 
hydrometer and high rate discharge meter. 
Check the specific gravity of each cell in turn, 
Fig. 6. If the battery is fully charged it should 
be at least 1,275. When carrying out the high 
rate discharge test the voltage across the 
battery should be at least 8 volts. If it is less 
than this an internal battery fault is indicated. 





3. Remove fender covers, close hood. 


Fig. 6. Checking battery electrolyte specific gravity 


31 214 +#BATTERY —- REMOVE AND 
INSTALL 


Special Equipment Required: None 


To Remove 
1. Open hood, fit fender covers. 
2. Disconnect battery leads, earth lead first. 


3. Remove battery clamp bolt, Fig. 7. clamp and 
battery. 


To Install 





4. Position battery in vehicle and secure with 
clamp. 


Fig. 7. Battery clamp bolt 


5. Reconnect battery leads, positive lead first. 


6. Cover terminals with industrial petroleum 
jelly. 


7. Remove fender covers and close hood. 
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31 411 CHARGING CIRCUIT — TEST — 
ALTERNATOR - TYPE ‘A’ 


(BOSCH) 


Special Equipment Required: 


Voltmeter. 
Ammeter. 


1. Open hood, fit fender covers. 
2. Check fan belt tension, Fig. 8. 


There should be 13mm (0O,5in) free 
movement mid-way along longest belt span. 


Alternatively, a belt tension gauge tool, 
similar to that shown in Fig. 5, can be used to 
measure the belt tension. For belt tensions 
refer to Technical Data. 


3. Check battery condition. 
Refer to Operation No. 31-211. 


4. Check charging circuit wiring continuity, Fig. 
9. 


Remove the alternator multi-plug. Switch on 
ignition. Connect a O—20 voltmeter, between 
a good earth and each of the multi-plug 
terminals, in turn. The voltmeter should read 
approximately battery voltage in all cases: a 
zero reading indicating an open circuit. 


5. Connect output test circuit, Fig. 10. 


Switch on headlamps, heater blower motor 
and heated backlight. Start engine and run it 
at 3000 rpm. Vary resistance to increase load 
current. Rated output should be reached 
without voltage dropping below 13 volt. 


7. Switch off ignition, headlamps, heater blower 
motor and heated backlight and disconnect 
test circuit. 


BOSCH 





Fig. 8. Checking fan belt tension 
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Fig. 9. Checking charging circuit wiring continuity 
A — Multi-plug 
B — Voltmeter 





Fig. 10. Checking alternator output 


A — Ammeter 
V — Voltmeter 
Resistor should be 30 amps. rating 
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BOSCH 


8. Connect ‘positive side’ volt drop test circuit 
and reconnect regulator multi-plug, Fig. 11. 


9. Switch on headlamps start engine and check 
volt drop. 


Run engine at 3000 rpm. If voltage is in 
excess of O,5 volt, this indicates a high 
resistance on the positive side of the charging 
circuit which must be located and rectified. 


10. Switch off ignition and headlamps. 


T/4/19/D/N 





Fig. 11. Checking charging circuit volt drop ‘positive side’ 


11. Connect ‘negative side’ volt drop test circuit, 
Fig. 12. 


12. Switch on headlamps, start engine and check 
volt drop. 


Run the engine at 3000 rpm. Check the volt- 
meter reading. If the reading is in excess of 
0,25 volt, this indicates a high resistance on 
the negative side of the charging circuit 
which must be located and rectified. 


13. Switch off ignition and headlamps and dis- 
connect test circuit. 
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Fig. 12. Checking charging circuit volt drop ‘negative side’ 


14. Connect control voltage test circuit, Fig. 13. 
15. Start engine and check regulator voltage. 


Run engine at 2000 rpm note ammeter 
reading. When ammeter reading falls to 
between 3 and 5 amps., check the voltmeter 
reading, it should be 13,7 to 14,5 volts. If 
reading is outside specified limits regulator is 
defective. 


16. Switch off ignition and disconnect test circuit. 
17. Refit alternator multi-plug. 


18. Remove fender covers, close hood. 





11/4/17/D/N 


Fig. 13. Checking regulator control voltage 
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BOSCH 


31 414 #$£=ALTERNATOR ASSEMBLY — 
REMOVE AND INSTALL — 
ALTERNATOR TYPE ‘A’ 
(BOSCH) 


Special Equipment Required: None 
To Remove 
1. Open hood, fit fender covers. 
2. Disconnect battery. 
3. Remove multi-plug from rear of alternator. 
4 


Slacken alternator mounting bolts, Fig. 14, 
and tilt alternator towards engine. 





5. Remove fan belt. 


6. Remove alternator mounting bolts and Fig. 14. Alternator securing bolts 
remove alternator from vehicle. 
To Install 


7. Position alternator and retain with mounting 
bolts. 


8. Fit fan belt and adjust, Fig. 15, tighten 
mounting bolts. 


Adjust fan belt tension to give 13 mm (0,5 in) 
of free movement mid-way along longest belt 
span. 


Alternatively, a belt tension gauge tool, 
similar to that shown in Fig. 5, can be used to 
measure belt tension. For belt tensions refer 
to Technical Data. 


9. Refit alternator multi-plug. 
10. Reconnect battery. 
11. Remove fender covers, close hood. 


31 414 8 ALTERNATOR ASSEMBLY - Fig. 15. Adjusting the fan belt tension 
OVERHAUL (ALTERNATOR 
REMOVED) — ALTERNATOR 
TYPE ‘A’ (BOSCH) 


Special Equipment Required: 





Press. 
To Dismantle 


1. Remove pulley retaining nut, washer, pulley, 
fan, spacer and woodruff key. 


Remove brush box. 


Remove through bolts and separate drive end 
housing and rotor from slip ring end housing. 


Press out rotor from drive end housing. 


5. Remove drive end bearing retainer and 
bearing. 


6. Support slip ring end bearing with a large 
washer, incorporating a cut out to accom- 
modate the rotor shaft, and press bearing 





from shaft, Fig. 16. Fig. 16. Removing the slip ring end bearing 

7. Remove rectifier (diode) pack retaining A- eens < spre diameter mandrel 
screws and lift out stator and rectifier (diode) B — Press ~ Washer 
pack. 
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BOSCH 
31 414 8 (cont'd) 





8. Unsolder stator to diode pack connections 
using a pair of pliers, as a heat sink to reduce 
heat spread to diodes. 


9. Clean and examine all components. 


10. To check positive diodes, connect a 12 volt 
supply via a test lamp of approximately 5 
watts wired to form a circuit when connected 
through one of the diodes. 





Fig. 17. A — Positive diodes 
B — Brushbox terminal 
C — Negative diodes 


(a) Connect test equipment to positive 
section of diode pack, Fig. 17, with 
negative terminal attached to topside of 
one of diodes. Connect positive terminal 
to underside of diode, Fig. 18. If diode is 
functioning correctly, bulb will light. 


(b) Carry out same procedure for remaining 
two positive diodes. 





Fig. 18. A — Positive diodes 


(c) Reverse the terminals, i.e. positive ter- 
minal to topside and negative terminal 
to underside. If bulb illuminates diode is 
defective. 


(d) Carry out same procedure for remaining 
two positive diodes. 


B/31/3 





Fig. 19. A — Positive diodes 
B — Brushbox terminal 
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BOSCH 


11. To check field diodes, connect test equipment 
as shown in Fig. 20. With negative 
connection coupled to brush-box terminal 
and positive connection to diode, bulb will 
light if diode is operating correctly. 


(a) Connect positive terminal to two 
remaining diodes in turn to test. 


(b) Reverse terminals. If bulb illuminates, 
diode is defective. 


(c) To check negative diodes. 


Connect test equipment to negative 
section of diode pack, Fig. 17, with 
positive terminal attached to topside of 
one of diodes. Connect negative 
terminal to underside of diode, Fig. 20. Fig. 20. A — Negative diodes 
If diode is functioning correctly bulb will 

light. 





Carry out procedure for remaining two 
diodes. 


(d) Reverse terminals, 


If bulb illuminates diode is defective. 
Repeat process on remaining two 
diodes. 





Fig. 21. Rotor winding continuity check 


12. Carry out electrical check of rotor condition. 
(a) Rotor winding continuity, Fig. 21. 


Connect an ohm meter between the two 
slip ring contacts. For correct resistance 
figures refer to Technical Data Section. 


(b) Rotor winding insulation, Fig. 22. 


Connect a 110 volt AC supply via a 15 
watt test lamp between one slip ring 
contact and one of the rotor poles. If 
test lamp _ illuminates, insulation § is 
defective. 





Fig. 22. Rotor winding insulation check 
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31 414 8 (cont'd) 


13. Carry out electrical check of stator condition. 
(a) Stator winding continuity, Fig. 23. 


Connect an ohmmeter between two of 
the three stator winding connections. 
The resistance should be within limits 
shown in_ specification. Repeat test 
using third stator winding connection 
and one of the two connections used in 
first test. The resistance should again be 
within limits shown. 





Fig. 23. Stator winding continuity check 


(b) Stator winding insulation, Fig. 24. 


Connect a 110 volt AC supply via a 15 
watt test lamp between one stator cable 
and the lamination pack. If test lamp 
lights, insulation is defective. 





Fig. 24. Stator winding insulation check 


To Assemble 


14. Resolder stator to diode pack connections, 
Fig. 25. using only a 60/40 electricians 
solder. 


Use a pair of pliers, as a heat sink to reduce 
heat spread to diodes. 





Fig. 25. Resoldering stator to diode pack connections 


A — Stator connections C — Soldering iron 
B — Pliers 
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BOSCH 


15. Position stator and diode pack in slip ring end 
housing and secure. 


16. Press slip ring end bearing, onto rotor shaft 
Fig. 26. 





Fig. 26. Fitting the slip ring end bearing 
A — Bearing B — Rotor shaft 


17 Refit drive end bearing, into housing and 
secure with retainer plate. Assemble the 
bearing and retainer as shown in Fig. 27. 





Fig. 27. Fitting the drive end bearing 


A — Screws C — Drive end bearing 
B — Retainer plate D — Drive end housing 
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18. 
19. 


20. 
2s 


Refit rotor to drive end housing. 


Assemble rotor and drive end housing to slip 
ring end housing. 


Refit brush box. 


Refit thrust washer, fan, spacer, pulley, lock 
washer and retaining nut, assembling the 
components as shown in Fig. 28. 


31 474 #£=ALTERNATOR BRUSHES — 


REPLACE — ALTERNATOR 
TYPE ‘A’ (BOSCH) 


Special Equipment Required: None 


To Remove 


ie 


Open hood, fit fender covers. 


2. Disconnect battery. 

3. Remove regulator retaining screws, Fig. 29, 
and withdraw regulator. 

4. Unsolder brush wiring connections and 
remove brushes and springs. 

To Install 

5. Install brushes, and springs into brush box 
and solder connections, Fig. 30. 
Refit regulator to rear of alternator. 

7. Reconnect battery. 


Remove fender covers and close hood. 


BOSCH 
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Fig. 28. Fan, pulley and associated components 
A — Retaining nut D — Spacer 
B-—Lock washer E— Fan 
C — Pulley F — Washer 

G — Key 





Fig. 29. Regulator retaining screws 





Fig. 30. Brush box exploded 


A— Brushes C — Brush box 
B — Springs 
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31 484 #$£=PULLEY —ALTERNATOR — 


REMOVE AND INSTALL 
ALTERNATOR TYPE ‘A’ 
(BOSCH) 


Special Equipment Required: None 


To Remove 


1. 


Open hood, fit fender covers. 


2. Disconnect battery. 

3. Slacken alternator mounting bolts and 
remove fan belt. 

4. Remove pulley retaining nut and pulley. 

To Install 

5. Fit pulley and secure. 

6. Refit fan belt and adjust. 
Adjust fan belt tension to give 13 mm (0,5 in) 
of free movement mid-way along longest belt 
span. 

7. Reconnect battery. 


Remove fender covers and close hood. 


eet mene eee ee 
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Fig. 31. Alternator mounting bolts 
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LUCAS 


31 411 CHARGING CIRCUIT - TEST — 
ALTERNATOR TYPE ‘B’ 
(LUCAS) 
Special Equipment Required: 
Voltmeter 
Ammeter 
Open hood, fit fender covers. 
2. Check fan belt tension, Fig. 32. 


There should be 13 mm (0,5 in) free move- 
ment midway along longest belt span. 





Alternatively a belt tension gauge tool, similar 
to that shown in Fig. 5, can be used to 
measure belt tension. For belt tensions refer Fig. 32. Checking fan belt tension 
to Technical Data. 


3. Check battery condition. 
Refer to Operation No. 31-211. 


4. Check charging circuit wiring continuity, Fig. 
33. 


Remove alternator multi-plug. Switch on 
ignition. Connect a O—20 voltmeter between 
a good earth and each multi-plug terminals in 
turn. The voltmeter should read approxi- 
mately battery voltage in all cases; a zero 
reading indicating an open circuit. 


5. Remove rear cover. 





D/31/45 


Fig. 33. Checking charging circuit wiring continuity 
A — Multi-plug B — Voltmeter 


Connect output test circuit, Fig. 34. 


7. Switch on headlamps, heater blower motor 
and heated backlight. 


8. Start engine and run it at 3000 rpm. Vary 
resistance to increase load current. Rated 
Output should be reached without voltage 
dropping below 13 volts. 


9. Switch off ignition, headlamps, heater blower 
motor and heated backlight. 





Fig. 34. Checking alternator output 
A — Ammeter 
V — Voltmeter 
Resistor should be 30 amps. rating 
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LUCAS 














10. Connect ‘positive side’ volt drop test circuit, 
Fig; 35. 
11. Switch on headlamps start engine and check 
volt drop. 
Run engine at 3000 rpm. 
If voltage reading is in excess of 0,5 volt, this RAF 
indicates a high resistance on the positive SESS) 
side of the charging circuit wiring which must SSD) 
be located and rectified. — a we ISX 
12. Switch off ignition and headlamps. | x 
Fig. 35. Checking charging circuit volt drop ‘positive side’ 
V — Voltmeter 
13. Connect ‘negative side’ volt drop test circuit, 
Fig. 36. 
14. Switch on headlamps, start engine and check 
volt drop. 
Run engine at 3000 rpm. Check voltmeter 
reading. If reading is in excess of 0,25 volt, 
this indicates a high resistance on the 
negative side of the charging circuit which 
must be located and rectified. 
15. Switch off ignition and headlamps and dis- 
connect test circuit. 
Fig. 36. Checking charging circuit volt drop ‘negative side’ 
V — Voltmeter 
16. Connect control voltage test circuit, Fig. 37. 
17. Start engine and check control voltage. 
Run engine at 2000 rpm, note the ammeter 
reading. When the ammeter reading falls 
below 10 amps., check the voltmeter reading, 
it should be 13,7 to 14,5 volts. If reading is 
outside specified limits, the voltage regulator 
is defective. 
18. Switch off ignition and disconnect test circuit. 
19. Refit alternator rear cover and multi-plug. 
20. Remove fender covers. Close hood. 
Fig. 37. Checking regulator contro} voltage 
A — Ammeter 
V — Voltmeter 
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31 414 #£=ALTERNATOR ASSEMBLY -— 


REMOVE AND INSTALL — 
ALTERNATOR TYPE ‘B’ 
(LUCAS) 


Special Equipment Required: None 


To Remove 


ie 


Di 
S: 
4 


o 


Open hood, fit fender covers. 
Disconnect battery. 
Remove multi-plug from rear of alternator. 


Slacken alternator mounting bolts, Fig. 38, 
and tilt alternator towards engine. 


Remove fan belt. 


Remove alternator mounting bolts and 
remove alternator from vehicle. 


To Install 


7. 


8. 


10. 
1 I 


Position alternator and retain with mounting 
bolts. 


Fit fan belt and adjust, tighten mounting 
bolts. 


Adjust the fan belt tension to give 13 mm 
(0,5 in) of free movement mid-way along the 
longest belt span, Fig. 39. 


Alternatively, a belt tension gauge _ tool, 
similar to that shown in Fig. 5, can be used to 
measure the belt tension. For belt tensions 
refer to Technical Data. 


Refit alternator multi-plug. 
Reconnect battery. 


Remove fender covers, close hood. 


31 414 8 ALTERNATOR ASSEMBLY — 


OVERHAUL (ALTERNATOR 
REMOVED) — ALTERNATOR 
TYPE ‘B’ (LUCAS) 


Special Equipment Required: 


Test Lamp. 


To Dismantle 


1 


Remove pulley, retaining nut, washer, fan, 
spacer and woodruff key. 


Remove alternator rear cover, Fig. 40. 


Remove regulator assembly. 


CHARGING SYSTEM 


LUCAS 





Fig. 38. Alternator mounting bolts 





Fig. 39. Adjusting the fan belt tension 
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Fig. 40. Rear cover retaining screws. (18ACR shown) 
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LUCAS 





Remove radio suppressor (if fitted). 
Remove surge protection diode, ‘A’ in Fig. 41. 


Remove brush box. 


+ 9a) = 


Unsolder stator connections, ‘C’ in Fig. 42, 
from rectifier (diode) pack ‘A’ loosen locknut 
and remove pack. When unsoldering the 
stator connections from the rectifier (diode) 
pack, use a pair of pliers ‘B’ as a heat sink to 
prevent the diode terminal pins and hence the 
diodes becoming excessively heated. 
Overheating can cause diode failure. Remove 
diode pack by removing securing nut. 





Fig. 41. Removing the surge protection diode (18ACR 
alternator) 


A — Diode B — Retaining bolt 





Fig. 42. Unsoldering the stator connections from the rectifier 


(diode) pack 
A — Rectifier pack C — Stator connection 
B — Pliers D — Soldering iron 


NOTE: The Lucas 15 and 17 ACR alternators have 
separate positive and negative plates in the rectifier 
pack, and a star winding stator. 





Fig. 43. Diode pack 


A — Field diodes D — Field terminal 
B — Positive diodes E — Positive terminal 
C — Negative diodes 
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31 414 8 (cont'd) 


10. 


Test to check positive diodes. Connect a 12 
volt supply via a test lamp of approximately 5 
watts wired to form a circuit when connected 
through one of the diodes. 


(a) 


(b) 


(c) 


(d) 


Connect negative terminal of test equip- 
ment to positive section of diode pack, 
i.e. centre plate or one of the two large 
terminals, Fig. 44. Attach positive 
terminal to stem of one of the three 
diodes connected to centre plate. If 
diode is functioning correctly, bulb will 
light. 


Carry out same procedure for remaining 
two positive diodes. 


Reverse the terminals, i.e. positive 
terminal to diode stem and negative 
terminal to centre plate. If bulb 
illuminates diode is defective. 


Carry out same procedure for remaining 
two positive diodes. 


Test to check field diodes. 


(a) 


(b) 


(c) 


Connect test equipment as shown in 
Fig. 45. With negative connection 
coupled to top plate, or single small 
terminal and positive connection to one 
of the three diode stems connected to 
top plate, bulb will illuminate if diode is 
operating correctly. 


Connect positive terminal to two re- 
maining diodes in turn to test. 


Reverse terminals. If bulb illuminates 
diode is defective. 


Test to check negative diodes. 


(a) 


(b) 


(c) 


Connect test equipment to negative 
plate of diode pack, Fig. 46, with 
positive terminal attached to topside of 
one of diode stems connected to 
negative plate. If diode is functioning 
correctly bulb will illuminate. 


Carry out procedure for remaining two 
diodes. 


Reverse terminals, If bulb illuminates 
diode is defective. Repeat process on 
remaining two diodes. 





CHARGING SYSTEM 








~-_~ 
LUCAS 
TL a= inal 
B/31/6 
Fig. 44. A — Positive terminals ae 
B — Positive diodes 
Fig. 45. A — Field diodes a 
B — Field plate 
Fig. 46. A — Negative diodes = 


B — Negative plate 
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11. Remove through bolts, separate drive end 
and slip ring end housings and withdraw 
stator. 


12. Unsolder wires from slip ring and remove slip 
ring from shaft. 


13. Press out slip ring end bearing and rotor 
assembly from slip ring end housing. 


14. Support slip ring end bearing with a large 
washer incorporating a cut-out to accom- 
modate the rotor shaft, and press bearing 
from shaft, Fig. 47. 





Fig. 47. Removing the slip ring end bearing from the rotor 


A — Bearing C — Rotor shaft 
B — Press D — Washer 


15. To facilitate removing drive end bearing 
retaining circlip on alternator position housing 
under a press and apply a light pressure to 
the rear face of the bearing. This will release 
any pressure from bearing thrust washer 
against the circlip and at same time hold 
housing firmly, Fig. 48. 


16. Remove thrust washer, drive end bearing and 
shim pack. 


17. Clean and examine all components. 





Fig. 48. Removing the drive end bearing retaining circlip 
A — Circlip B — Drive end housing 


18. Carry out electrical checks of rotor condition. 
(a) Rotor winding continuity, Fig. 49. 


Connect an ohmmeter between the two 
slip ring contacts. For correct resistance 
figures refer to technical specification. 





Fig. 49. Rotor winding continuity check 
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a 
LUCAS 
31 414 8 (cont'd) 
(b) Rotor winding insulation, Fig. 50. 
Connect a 110 volt AC supply via a 15 
watt test lamp between one slip ring 
contact and one of the rotor poles. If 
test lamp illuminates, insulation is 
defective. 
Fig. 50. Rotor winding insulation check ~_ 
19. Carry out electrical checks of stator condition. 
(a) Stator winding continuity, Fig. 51. 
Connect any two of the three stator 
winding connections in series with a 12 
volt battery and test lamp of not less 
than 36 watts. Repeat test using third 
stator winding connection and either of 
the two stator winding connections 
used in first test to complete circuit. In 
both cases test lamp should light. 
D/31/7 
Fig. 51. Stator winding continuity check — 
(b) Stator winding insulation, Fig. 52. 
Connect a 110 volt AC supply via a 15 
watt test lamp between one stator cable 
and lamination pack. If test lamp lights, 
insulation is defective. 
Fig. 52. Stator winding insulation check = 
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To Assemble 


20. 


21. 


Install drive end bearing shim pack, bearing 
and thrust washer. 


Assemble components as shown in Fig. 53. 


NOTE: If original bearing is being re-used 
pack bearing with high melting point grease. 


Position housing under a press and apply 
light pressure to rear face of the bearing, Fig. 
54. This will facilitate installing circlip by fully 
exposing circlip groove while holding housing 
firmly. 


Ensure wires from rotor are correctly 
positioned in their grooves in rotor shaft and 
carefully press slip ring end bearing into 
position on rotor shaft. 


NOTE: If original bearing is being re-used 
then bearing should be repacked with high 
melting point grease. 


Refit rotor assembly to slip ring end housing. 


Position stator in slip ring end housing and 
assemble slip ring end and drive end 
housings. Pull together with through bolts. 


Refit slip ring to rotor shaft and resolder slip 
ring connections, Fig. 55, using only a 60/40 
electricians solder. 


LUCAS 





Fig. 53. Drive end bearing and associated components 


A — Drive end housing E — Drive end bearing 
B — Felt ring F — Thrust washer 

C — Thrust washer G — Circlip 

D — ‘O'-ring 





L/31/42 


Fig. 54. Installing the drive end bearing retaining circlip 
A — Circlip B — Drive end housing 





Fig. 55. Resoldering slip ring connections 


A — Soldering iron C—Slip ring ~ 
B — Slip ring connections 
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31 414 8 (cont'd) 


26. Install rectifier (diode) pack and resolder 
stator to rectifier (diode) pack wiring 
connections using only a 60/40 electricians 
solder. 


27. Install brush box, Fig. 56. 
28. Install surge protection diode. 


29. Install radio suppressor. 





Fig. 56. Installing the brush box 


A — Brush box 
B — Brush box to rectifier connection 
C — Brush box retaining screw 


30. Refit regulator assembly, Fig 57. 





Fig. 57. Installing the regulator assembly 


A — Brush box D — Regulator 
B — Field link E — Retaining screw 
C — Spacer 
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31. Refit rear cover. 


32. Refit spacer, key, fan, pulley, washer and 
retaining nut, Fig. 58. 


31 474 #£=ALTERNATOR -— BRUSHES — 


REPLACE — ALTERNATOR 
TYPE ‘B’ (LUCAS) 


Special Equipment Required: None 


To Remove 

1. Open hood, fit fender covers. 
Disconnect battery. 
Remove alternator multi-plug. 


Remove alternator rear cover. 


Te “ 


Remove brush retaining screws and withdraw 
brush assemblies from brush box, Fig. 59. 


To Install 


6. Fit brush assemblies, ‘B’ in Fig. 60, into brush 
box ‘A’ and secure in position with retaining 
screws. 


7. Refit alternator rear cover. 
Refit alternator multi-plug. 
9. Reconnect battery. 


10. Remove fender covers, close hood. 


LUCAS 





A — Key D — Washer 
B — Fan E — Locknut 
C — Pulley 





L131117 


Fig. 59. Brush box retaining screws 





Lisi 


Fig. 60. A — Brush box 


B — Brushes 
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31 484 #PULLEY —ALTERNATOR -— 
REMOVE AND INSTALL — 
ALTERNATOR TYPE ‘B’ 
(LUCAS) 


Special Equipment Required: None 


To Remove 
1. Open hood, fit fender covers. 
2. Disconnect battery. 


3. Slacken alternator mounting bolts and 
remove fan belt. 


4. Remove pulley retaining nut and pulley. 


To Install 
5. Fit pulley and secure. 
6. Refit fan and adjust. 


Adjust fan belt tension to give 13 mm (0,5 in) 
of free movement mid-way along longest belt 
span. 


7. Reconnect battery. 


Remove fender covers and close hood. 


31 514 REGULATOR —- REMOVE AND 
INSTALL — ALTERNATOR TYPE 
‘B’ (LUCAS) 


Special Equipment Required: None 


To Remove 

1. Open hood, fit fender covers. 
Disconnect battery. 
Remove alternator multi-plug. 


Remove alternator rear cover. 


2S ON 


Remove regulator wiring connections and 
retaining screw and withdraw regulator. 


To Install 


6. Position regulator in rear of alternator and 
secure. Reconnect wiring. 


Ensure small plastic spacer, and the 
connecting link are correctly fitted, Fig. 61. 


7. Refit alternator rear cover. 
Refit alternator multi-plug. 
9. Reconnect battery. 


10. Remove fender covers, close hood. 


LUCAS 





Fig. 61. Installing the regulator assembly 
A — Brush box 
B — Field link 
C — Plastic spacer 


D — Regulator 
E — Retaining screw 
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Battery 
TOGO ceees eee ews 14 ERE REY Shows de akawse Lead acid 
Oe: exnadwars& whi abe edt eres 12 
Capacity, amp. hours. .............0000 nee 38 standard Kent 
44 standard OHC 
55 standard On all Heavy Duty, Petrol 
68 standard 2 used on Heavy Duty 
Specific gravity charged ...............05. 1,270 to 1,290 at a temperature of 25 °C 


NOTE: For each 6°C below this figure deduct 0,004 
from the observed reading. 
For each 6 °C above this figure add 0,004 to the 
observed reading. 


When filling a dry battery with commercially available acid, a hydrometer should be used to ensure that the 
correct concentration of acid and water is obtained. !f a hydrometer is not available, only a Technician who 
has had battery experience should fill the battery. 


UNDER NO CIRCUMSTANCES ADD ACID TO A CHARGED BATTERY. WHEN ADDING ACID TO WATER IT 
SHOULD ALWAYS BE DONE SLOWLY, WATER SHOULD NEVER BE ADDED TO NEAT ACID. 


BATTERY CHARGING | 
The following procedure should be used when charging a completely discharged battery. 


1. Remove battery filler caps and check electrolyte level. Top up level with distilled water as necessary 
and refit filler caps. 


2. Connect charger unit to battery as per the manufacturers instruction. 


3. Adjust amp setting on charger to 0,01 of the battery's capacity, e.g. for a 38 amp hour battery set 
charger to 0,38 amp, and charge for 2 hours. 


4. Following 2 hours charging, check specific gravity and voltage of battery. 


(a) If the battery has accepted the charge and voltage is below 14 volts, complete charging 
procedure with a setting of 0,05 of capacity, e.g. 1.,9 amps for a 38 amp hour battery. 


(b) lf after 2 hours the battery has not accepted the charge and voltage is above 14 volts, continue 
to charge battery at 0,01 of capacity for a further 2 hours or until voltage is below 14 volts. Then 
charge battery at 0,05 of capacity for at least 20 hours to fully re-charge. 


NOTE: If after 4 hours at the low charge setting, the battery voltage is still above 14 volts then 
the battery is faulty. 
5. Disconnect charger. 


Batteries in storage, even on vehicles, must be charged at least once a month to prevent deterioration, 
although it should be noted that the above procedure is only suitable for charging completely discharged 
batteries. 


When charging a partially discharged battery, the charger unit manufacturer's instructions should be 
followed. 


It is not necessary to disconnect battery cables before charging the battery but the following precautions 
must be observed. 


Ensure charging is undertaken in a well ventilated room or garage, with the hood open. 
2. The battery charger must be switched off before its leads are disconnected from the battery. 


3. Never SMOKE OR IGNITE A NAKED FLAME near a battery which is being charged, as the charging 
process causes highly inflammable hydrogen gas to be given off. 
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TECHNICAL DATA (cont'd) 


Alternator (Type A) (BOSCH) 


Type 
ESF’ Balarity «¢sawss-ncammee +s emnme su cmwes 
Nominal rated output at 13,5 volts and 6000 rom 
Max. continuous alternator speed (rpm) ........ 
Stator winding resistance, ohms per phase...... 


Rotor winding resistance, ohms at 20°C ....... 

Min. length of slip ring end brushes protruding 
from brush box in free position ............ 

Regulating voltage (Model AD1) at 4000 rpm and 
3 to 7 amp load 


Alternator (Type B) (LUCAS) 


Type 
CARS nek eee ed eee Rey 
Nominal rated output at 13,5 volts and 6000 rpm 
Max. continuous alternator speed (rpm) ........ 
Stator winding resistance, ohms per phase...... 
Rotor winding resistance, ohms at20°C ...... 
Min. length of slip ring end brushes protruding 
from brush box in free position ............ 
Regulating voltage (Model 14 OB at 4000 rpm 
and 3 to 7 amp load 


Fan belt 


Tension 


Bosch K1-28A 
Negative 
28 amp 
15000 
0,2+0,01 

—O 
4,0+0,4 

—O 


5 mm (0,197 in) 
13,7 to 14,5 volt 


Lucas 15 ACR 
Negative 

28 amp 

15000 
0,198+0,01 
3.27+5% 


5 mm (0,197 in) 
14,2 to 14,6 volt 


20-25 kgf. (45-55 lbf.) 


Bosch K1-35A 
Negative 
35 amp 
15000 
0,13+0,007 
—O 

4,0+0,4 

—O 


5 mm (0,197 in) 
13,7 to 14,5 volt 


Lucas 17 ACR 


Negative 

35 amp 
15000 
0,133+0,007 
3.201+5% 


5 mm (0,197 in) 
14,2 to 14,6 volt 
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